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Surface acoustic wave resonator filter 

^ [SJ)-^^^ surface acoustic wave resonator includes a 
^plurality IDTs (2, 3) located close to each otlier on a 
"^UTaOa substrate (1) of a 36° Ycut X-propagation type 
and refle^ors (4) located on both sides of said plurality 
of IDTiB^a. 3). Th^ electrodes of the IDTs (2, 3)\and the 
§ctors (4) are nnade of aluminum or an alloy mainly 
composed of aluminum. A SiOg film (5) formed so that it 
covers the IDTs (2, 3) and the reflectors (4). An elec- 
trode thickness ratio T/X, and a Si02 film thickness ratio 
H/X are set to be within the ranges: 



2.6%^ T/X s4.8% 

22%^H/X^38% 

where T represents the . thickness of the electrodes of 
said IDTs (2, 3) and saW reflectors (4); H represents the 
thickness of said Si02 film (5); and X represents the 
wavelength of a surface acoustic wave. 



FIG. 1(a) 
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Description 

BACKGROUND OF THE INVENTION 

1. FieWgfthe IrwentiQn 

The present invention relates to a surface acoustic 
wave resonator filter having a plurality of interdig'rtal 
transducers and reflectors located on a piezoelectric 
substrate. 

2. Description of the Related Art 

Various communication devices recently developed 
utilize a surface acoustic wave filter and, especially, 
there has recently been a trend toward use of interme- 
diate frequency (IF) stages for digital communication 
system which requires a compact filter having high 
selectivity, a wide pass band width, and flat group delay 
characteristics. There is a well known conventional 
compact surface acoustic wave filter having small inser- 
tion loss and a wide pass band width which is a longitu- 
dinally-coupled resonator filter including a plurality of 
interdigital transducers (IDTs) located close to each 
other on a LiTaOs substrate of a 36** Y-cut X-propaga- 
tion type and reflectors provided on both sides of the 
IDTs. 

However, in a conventional resonator filter utilizing 
a LiTaOa substrate of a 36** Y-cut X-propagation type, 
the temperature coefficient at frequency is about - 35 
ppnV^C and, for exampie, the frequency changes jn^ a 
range as large as ±1750 ppm fbi' temperatures in a 
range of room temperatur ±50°C. This has resulted in 
the effective pass band width during actual use of such 
a filter being so narrow that selectivity in the vicinity of 
the pass band (attenuation in the adjacent channel) is 
insufficient. There has been another problem in that, for 
a reason associated with the magnitude of the reflection 
coefficient, it is difficult to make such a filter sufficiently 
compact because the filter requires reflectors having a 
relatively large number of reflection electrode fingers to 
trap a sufficient amount of energy. 

SUMMARY OF THE INVENTION 

The preferred embodiments of the present inven- 
tion provide an inexpensive and compact surface 
acoustic wave resonator filter having excellent tempera- 
ture characteristics, high performance, and a wide pass 
band width by limiting a thickness of electrodes of a plu- 
rality of IDTs and reflectors, a thickness of a Si02 film, 
and the number of pairs of electrode fingers of the IDTs 
to be within preferred ranges. 

In order to achieve the above-mentioned advan- 
tages, according to a first aspect of the preferred 
embodiments of the present invention, a surface acous- 
tic wave resonator filter includes: a LtTaOs substrate of 
a 36* Y-cut X-propagation type: a plurality of IDTs 
located close to each other on the LiTaOa substrate; 



reflectors located on both sides of the plurality of IDTs; 
and a Si02 film arranged so that the SIO2 film covers the 
IDTs and reflectors. Electrodes of the IDTs and reflec- 
tors are preferably made of aluminum or an alloy mainly 
5 composed of aluminum. An electrode thickness ratio 
Tfk and a Si02 film thickness ratio H/X are preferably set 
to satisfy the following ranges: 

2.6%sT/A, s4.8% 

10 

22% s H/X s 38% 

where T represents the thickness of the electrodes of 
the IDTs and rcllectors; H represents the thickness of 

15 the SiOg film; and represents the wavelength of a sur- 
face acoustic wave, and is twice as long as a reflector 
electrode pitch. 

A surface acoustic wave resonator filter according 
to a second aspect of the preferred embodiments of the 

20 present invention is characterized in that a plurality of 
stages each constituted by the resonator structure 
including the IDTs and reflectors according to the first 
aspect of the preferred en-tfxxfiments of the present 
Invention are located on a LiTaOa substrate of 36° Y-cut 

25 X-propagation type and in that the stages are cascaded. 
According to a third aspect of the preferred embod- 
iments of the present invention, in a surface acoustic 
wave resonator filter according to the first or second 
aspect of the preferred embodiments of the present 

30 invention, the SiOg film is preferably forrned using an RF 
^ ; nTagrietron sputtering process- . - . 

According to a fourth aspect of the preferred 
embodiments of the present invention, in a surface 
acoustic wave resonator filter according to any one of 

36 the first, second and third aspects of the preferred 
embodiments of the present invention, the total nun^er 
Nt of the pairs of electrode fingers of the IDTs in one 
stage is preferably set to be within the range 14 ^ Nt ^ 
68. 

40 According to a fifth aspect of the preferred embodi- 
ments of the present invention, in a surface acoustic 
wave resonator filter according to any one of the first, 
second, third, and fourth aspects of the preferred 
errtoodiments of the present invention, the Si02 fDm 

45 thickness ratio HA. is preferably set to be within the 
range 26 % ^ HA. ^ 36 %. 

According to the first aspect of the preferred 
emtxxiliments of the present invention, by limiting the 
electrode thickness ratio TA- and the SiOa film thickness 

50 ratio HA, to the preferred ranges, a compact surface 
acoustic wave resonator filter having low insertion loss 
and good temperature characteristics can be provided 
as described later in detail. 

According to the secorKi aspect of the preferred 

55 embodiments of the present invention, by connecting a 
multiplicity of such stages, a filter having higher selectiv- 
ity can be obtained. 

According to the third aspect of the preferred 
embodiments of the present invention, the formation of 
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the SiOafilm using an RF magnetron sputtering process 
improves productivity on a mass production basis. 

According to the fourth aspect of the preferred 
embodiments of the present Invention, by limiting the 
number of the pairs of the electrode fingers of the IDTs 
to a preferred range, it is possible to maintain a required 
pass band width and to reduce pass-band ripple. 

According to the fifth aspect of the preferred 
embodiments of the present invention, by limiting the 
S1O2 film thickness ratio H/X to a preferred range, the 
temperature characteristics of frequency can be 
improved further 

Other features and advantages of the present 
invention will become apparent from the follwing 
description of the preferred embodiments of the inven- 
tion which are shown in the accompanying drawings. 



dB relative band width from a peak loss, 
which has been obtained from an experi- 
ment in accordance with the preferred 
embodiments of the present invention. 

Fig. 7 shews an example of filter characteristics 
of a surface acoustic wave resonator filter 
according to another preferred emtxxli- 
ment of the present invention. 

Fig. 8 shows changes in center frequency of a 

surface acoustic wave resonator fitter 
according to a preferred embodiment of 
the present invention and a conventional 
surface acoustic wave resonator filter rela- 
tive to temperature. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1(a) is a plan view of a surface acoustic wave 
resonator filter according to a first pre- 
ferred embodiment of the present inven- 
tion. 

Fig. 1 (b) is a sectional view taken along the line X- 
Xin Rg. 1, 

Fig. 2 is a plan view of a surface acoustic wave 
resonator filter according to a second pre- 
ferred embodiment of the present inven- 

^ * *- ; ■ - tibn. . ■ . : - - - 

Fig. 3 iltustrateKS the relationship between a Sibg 
film thickness ratio HA. and the reflection 
coefficient of one electrode finger using 
an electrode thickness ratio T/A, as a 
parameter, which has been obtained from 
an experiment in accordance with the pre- 
ferred embodimerrts of the present inven- 
tion. 

Fig. 4 illustrates the relationship between the 

electrode thickness ratio T/X and insertion 
loss obtained from an experiment in 
accordance with the preferred embodi- 
ments of the present invention. 

Fig. 5 illustrates the relationship between the 

SiOz film thickness ratio H/A, and a tem- 
perature coefficient of frequency using the 
electrode thickness ratio TA, as a parame- 
ter, which has been obtained from an 
experiment in accordance with the pre- 
ferred embodimerrts of the present inven- 
tion. 

Fig. 6 illustrates the relationship between the 

total number Nt of pairs of electrode fin- 
gers of IDTs. a pass-band ripple, and a 3 
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DETAILED DESCRIPTION OF PREFERRED EMBOD- 
IMENTS 

The inventors of the preferred eni>odiments of the 
present invention studied the possibility of improving 
temperature characteristics of frequency by forming a 
Si02 film on IDTs and reflectors using an RF magnetron 
sputtering process suitable for mass production and dis- 
covered that, by limiting the thickness of the aluminum 
electrodes and Si02 film and the like to preferred 
ranges, temperature characteristics of frequency can be 
improved, and a conpact size can be achieved as a 
result of a reduction in the number of the electrode fin- 
gers of the reflectors. V- ^. .... ; ■ 

The present invention will how be. described with . 
reference to the accompanying drawings showing pre- 
ferred embodiments thereof. A dotted area in the plan 
views referred to hereinafter indicates an area covered 
by a Si02 film. 

A configuration of a surface acoustic wave resona- 
tor filter according to a first preferred embodiment of the 
invention is shown in Fig. 1(a) and Fig. 1(b). Rg. 1(a) is 
a plan view shewing a basic structure which is the mini- 
mum unit of a surface acoustic wave resonator fitter 
according to the preferred embodiment of the present 
invention. Fig. 1(b) is a sectional view taken along the 
line X-X in Rg. 1(a). 

As shown in Figs. 1(a) and 1(b), in the surface 
acoustic wave resonator filter of the present preferred 
embodiment, IDTs 2 and 3 each having a respective 
pair of comb-shaped electrodes 2a and 2b and a 
respective pair of comb-shaped electrodes 3a and 3b 
whose electrode fingers are interdigitated with each 
other are provided close to each other on a LiTaOs sub- 
strate 1 of a 36** Y-cut X-propagation type, and reflectors 
4 each constituted by a plurality of reflective electrode 
fingers are located on both sides of the IDTs 2 arxl 3. 
Further, a Si02 film 5 is formed on the LiTaOs substrate 
of a 36* Y-cut X-propagalion so that the film 5 covers the 
IDTs 2 and 3 and reflectors 4. 

The comb-shaped electrodes 2a. 2b, 3a, and 3b. 
respectively have exposed electrode portions 2c. 2d. 
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3c, and 3d for inputting and outputting signals at con- 
nection portions thereof. The exposed electrode por- 
tions 2c and 3c are connected to input/output terminals 
6. and the exposed electrode portions 2d and 3d are 
connected to ground. 

The surface acoustic wave resonator filter of the 
preferred embodiments of the present Invention is pref- 
erably produced as desaibed in the following para- 
graphs. 

First, a film made of aluminum or an aluminum alloy 
containing about 1 % by weight of copper is formed on 
the UTaOa substrate 1 of a SS'* Y-cut X-propagation type 
by means of evaporation, sputtering, or the like. There- 
after, the film is patterned using photolithography or the 
like to form the IDTs 2 arxl 3 and reflectors 4. Then, the 
Si02 film 5 is formed by means of RF magnetron sput- 
tering or the like so that the Si02 film covers the IDTs 2 
and 3 and reflectors 4. 

The exposed electrode portions 2c, 2d. 3c, and 3d 
are formed, for example, by removing pari of the Si02 
film 5 using an ion etching process performed in CF4 
plasma or by using a mask during the formation of the 
Si O2 film 5. 

A multiplicity of the surface acoustic wave resonator 
filters as described above are formed on a LiTaOs 
mother board (wafer) of a 36° Y-cut X-propagation type, 
and individual filters are manufactured by cutting and 
separating them using a dicing machine or the like. In 
Fig. 1(b). T represents the thickness of the electrodes of 
the IDTs 2 and 3 and reflectors 4; H represents the 
thickness of. the 8162 fitrti; ahd X. represents the wave- ; 
length of a surface acoustic wave and is twice as long 
as a reflector electrode pitch. 

Fig. 2 shows a configuration of a surface acoustic 
wave resonator filter according to a second preferred 
embodiment of the invention. Fig. 2 is a plan view of a 
surface acoustic wave resonator filter having a plurality 
of the resonators having the structure shown in Fig. 1 
formed thereon. As shown in Rg. 2, the surface acoustic 
wave resonator filter of the present preferred embodi- 
ment is configured by providing three surface acoustic 
wave resonator filters including tiie IDTs 2 and 3 and 
reflectors 4 as shown in Fig. 1 on a LiTaOs substrate 1 
of a ZS"* Y-Gut X-propagation type in parallel with each 
other and by cascading those surface acoustic wave 
resonator filters. The configurations of the IDTs and 
reflectors are substantially the same as those in Fig. 1 
and therefore will not be described here. 

By provkJIng such a multiplicrty of cascaded stages 
of surface acoustic wave resonators each including 
IDTs and reflectors, a surface acoustic wave resonator 
filter can be obtained which exhibits high selectivity as a 
result of great attenuation outside the pass band. 

A description wilt now be made of the reasons for 
the design conditions as set forth above for a surface 
acoustic wave resonator filter according to the preferred 
embodiments of tiie present invention based on the 
results of experiments made on many samples pro- 
duced by varying the electrode thickness, the Si02 film 
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thickness, the pitch of the electrode fingers, the number 
of the pairs of electrode fingers, etc. 

Rg. 3 shows changes in ti^e reflection coefficient of 
one electrode finger of an IDT or reflector relative to a 

5 Si02 film thickness ratio HA, using an electrode thick- 
ness ratio TfX as a parameter. 

As shown in Fig. 3, the reflection coefficient of one 
electrode finger depends on the thickness H of the Si02 
film or the thickness T of the electrode and linearly 

10 increases witii tiie thickness in both cases. 

In the case of a conventional UTaOs substrate of a 
36** Y-cut X- propagation type (having no Si02 film), in 
order to obtain desired characteristics (insertion loss) 
by trapping the energy of a surface acoustic wave in the 

15 resonator filter sufficiently, for example, about 50 elec- 
trode fingers are required for the reflector when the 
electrode thickness ratio TA. is 4.5 %. In this case (J/X a 
4.5 % and H/X = 0), as shown in Fig. 3, the reflection 
coefficient of one electrode finger is 0.06. 

20 It is essential to reduce the numt>er of the electrode 
fingers of the reflector to provide a compact surface 
acoustic wave resonator filler. In order to reduce the 
number of the electrode fingers of the reflector to a 
value less than 50 unlike the prior art, the reflection 

26 coefficient of one electrode finger must be at least 
greater than 0.06. However, a large Si02 film thickness 
results in an increase in the time required for forming 
the film, which reduces productivity. In addition, it results 
in stress being generated in the substrate which can 

30 cause the breakage of the substrate during or after 
> assembly and can prodUcecracks in the dectrpde 
'■ ■ and Si02 film- Therefore, a Si02 film thick^^ 
must be 40 % or (ess for practical use. 

Rg. 3 shows that the electrode tiilckness ratio T/X 

3S mus be 2.6 % or more so that the reflection coefficient 
of one elertrode finger can be above 0.06 for a Si02 film 
thickness ratio HA. in a practical range from 0 to 40 %. 

It is therefore required to set the electrode thickness 
ratio TA at 2.6 % or more to provide a compact device. 

40 Rg. 4 illustrates the relationship between the elec- 
trode thickness ratio HA and the minimum insertion loss 
of a filter when the Si02 film thickness ratio HA, is 
29.5%. 

As shown in Fig. 4, an electrode film thickness ratio 
45 HA of about 2.5 %, the insertion loss decreases as the 
electrode film thickness ratio H/X is increased because 
the energy of the surface acoustic wave is confined in 
the resonator filter by the reflectors. However, when 
about 2.5 % is exceeded, the insertion loss increases 
so as the electrode film thickness ratio hlA is increased. 
This is thought to be attributable to an increase in the 
toss associated with mode conversion from the surface 
acoustic wave to a bulk wave at the electrode. 

Since a filter used in an IF stage must have high 
65 selectivity in general, such a filter must have a configu- 
ration wherein a multiplicity of stages are cascaded as 
shown in Fig. 2. When three stages are cascaded as 
shown in Rg. 2, there will be insertion loss three times 
greater than that in a one-stage configuration. That is. 
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the minimum insertion loss of a filter which is actually 
used is three times the insertion loss shown in Fig. 4. 

Meanwhile, according to design techniques for 
transversal filters which are frequently used as wide 
band filters, the minimum insertion loss is a value which 
is the sum of a bidirectional loss of 6 dB and other kinds 
of loss. Therefore* according to the preferred embodi- 
ments of the present invention which are directed to the 
reduction of insertion loss, the target minimum insertion 
loss for the cascaded three stages Is set at 6 dB. That is, 
the target is the area where the insertion loss is 2 dB or 
less in Fig. 4. and it wilt be understood that this can be 
achieved by setting the electrode thickness ratio Jfk at 
4.8 % or less. Further, in the case where the electrode 
thickness ratio TA. is set at 4.3 % or less, the insertion 
loss can be reduced to 1 .5 dB. 

Fig. 5 illustrates the relationship between the Si02 
thickness ratio WK and a temperature coefficient of fre- 
quency using the electrode thickness ratio T/A. as a 
parameter. 

As shown in Fig. 5, the temperature coefliaent of 
frequency depends not only on the SiOg film thickness 
Wk but also on the electrode thickness ratio T/X. and 
the Si02 film thickness ratio H/X at which a zero temper- 
ature coefficient is obtained varies depending on the 
electrode thickness ratio TA.. 

The target in designing the temperature coefficient 
of frequency Is set at one-third of that in the prior art. 
i.e., ±10 ppm/'^C or less. Rg 5 shows that a temperature 
coefficient of frequency of ±10 ppm/<*C or less can be 
obtained by setting the Si02 film thickriesis ratio H/X In 
the, range of 22 to 38 % with the electrode thickness 
ratio TA. set In the range of 2.6 to 4.8 % as described 
above. 

Further, the temperature coefficient of frequency 
can be set at ±5 ppm/'>C or less which is equal or supe- 
rior to the temperature coefficient of frequency of a sur- 
face acoustic wave filter utilizing a quartz substrate by 
setting the SiOs film thickness ratio HA, in the range of 
26 to 36 %. Since the temperature coefficient of fre- 
quency can be set at atxsut 0 ppm/''C, it is more prefer- 
able that the SiOg film thickness ratio HA is set to be in 
the range of about 27 to 35 %. 

A description will now be made of the proper setting 
of the number of the pairs ol the electrode fingers of 
IDTs to suppress a pass-band ripple and to obtain a 
required pass band width. Assuming that N represents 
the number of the pairs of the electrode fingers of each 
of the IDTs 2 and 3 in Fig. 1 and that Nt represents the 
total number of the pairs of the electrode fingers of 
those two IDTs (the total number of the electrode fin- 
gers). Fig. 6 illustrates changes in a pass-band ripple 
and a 3 dB relative band width when the total number Nt 
of the electrode finger pairs is varied. 

For example, in the case of an IF filter to be used for 
the center frequency 1 10.6 MHz of a Digital European 
Cordless Telephone (DECT) system, the required pass 
band width is the nominal center frequency |> 0.6 MHz or 
more, i.e., 1.2 MHz or more. A conventional surface 



acoustic wave resonator filter utilizing a LiTaOa of a 36** 
Y-cut X-propagation type must have a pass band width 
of 1 .5 MHz or more when temperature characteristics of 
frequency and aging are considered. However, accord- 

5 ing to the preferred embodiments of the present inven- 
tion wfherein the temperature coefficient of frequency 
can be very small, a pass band width of 1 .3 MHz and a 
relative band width of about 1 .2 % do not result in any 
problem in actual use even if temperature characteris- 

10 tics of frequency and aging tolerance are considered. 
Further, a pass-t>and ripple must be 1 dB or less during 
actual use. 

Rg. 6 shows that a 3 dB relative band width of 1 .2 
% or more and a pass-band ripple of 1 dB or less can be 

IS achieved by setting the total number of electrode finger 
pairs fvit and the number of the electrode finger pairs N 
(which is half of Nt) in the ranges of 1 4 to 68 and 7 to 34, 
respectively. The greater the number of the electrode 
finger pairs of the IDTs. the greater the insertion loss. 

20 However, it has been determined that the insertion loss 
Is 2 dB or less when the total number of the electrode 
finger pairs Nt is at the maximum value of 68. 

As described above, strict limitations are placed on 
design conditions in order to provide a surface acoustic 

25 vrave resonator filter v^ich has a temperature coeffi- 
cient of frequency of ±10 ppm/'C or less, which can be 
made compact, and which has less loss and ripple by 
using a UTaOa of a 36* Y-cut X-propagation type and by 
forming a Si02 film. The resultant design conditions can 

30 be summarized as follows. 

(1) The electrode thickness ratio TA is preferably 
' within the rage 2.6 % ^ H/X ^ 4.8 %. 

(2) The Si02 film thickness ratio HA is preferably 
35 within the range 22 % s HA s 38 %. and even more 

preferably within the range of 26 % ^ HA ^ 36 %. 

(3) The total number Nt of the electrode finger pairs 
of the IDTs is preferably within the range of 14 ^ Nt 
s68. 

40 

Rg. 7 shows an example of the characteristics of a 
surface acoustic wave resonator filter having a nominal 
center frequency of 1 10.6 MHz produced based on the 
results described above. 

45 In the case, the surface acoustic wave resonator fO- 
ter has a three-stage configuration as shown in Fig. 2 
wherein the IDTs and reflectors are constituted by alu- 
minum electrodes; the SiOg film is formed using an RF 
magnetron sputtering process; and the electrode thiCk- 

50 ness ratio T/X, the SiOg film thickness ratio HA, and the 
total number of electrode finger pairs Nt are set at 3.7 
%, 29.5 %, and 28, respectively. 

The 3 dB pass band width is about 1 .5 MHz, and a 
relative pass band width of 1.36 % has been obtained. 

55 Further, a very small temperature coefficient of fre- 
quency is obtained which allows the attenuation to be 
maintained at 46 dB or more at a frequency of 1 10.6 
MHz ±1 .728 MHz that requires a great attenuation in a 
temperature range of room temperature ±50**C. Further, 
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the reflection coefficient of one electrode finger is meas- 
ured at about 0.075. 

Fig. 8 shows changes in center frequencies of a 
conventional surface acoustic wave resonator filter 
wherein no Si02 film is formed and the filter of the s 
above-described preferred embodiment relative to tem- 
perature. Fig. 8 shows that the conventional surface 
acoustic wave resonator filter has a temperature coeffi- 
cient of frequency of -35 ppnVC while the filter of the 
above-described preferred embodiment has that of +0.6 io 
ppnV**C. Thus, the change in the center frequency rela- 
tive to temperature has been greatly irrproved. 

In addition, the reflection coefficient of one elec- 
trode finger can be as great as about 0.075. which 
allows the number of the electrode fingers of the ref lec- is 
tors to be reduced from 50 to 40. Further, since the radi- 
ation conductance of the IDTs is increased, the number 
of the pairs of the electrode fingers of the IDTs can be 
reduced. This makes it possible to obtain a chip size as 
small as two-third of that in the prior art in terms of the 20 
area ratio and to provide a surface acoustic wave fitter in 
a package having a size which is one-third of that of the 
prior art devices. 

Although the above-described preferred embodi- 
ments are double-mode resonator filters utilizing a 0th 2s 
order longitudinal mode and a Ist order tongrtudinal 
mode wherein two IDTs are formed between reflectors 
in the above-described preferred embodiments, the pre- 
ferred embodiments of the present invention may be 
applied to a surface acoustic wave resonator filter in 30 
' yyrhich three or niore IDTs are formed between reflectors / 
to encourage higher modes. 

As described iabove/ accordirig to the preferred 
embodiments of the present invention, a compact sur- 
face acoustic wave resonator filter having good temper- 35 
ature characteristics, high performance, and a wide 
pass band width can be obtained by forming a Si02 film 
so that tine Si02 film covers IDTs and reflectors formed 
on a UTa03 substrate of a ae*' Y-cut X-propagation type 
and by setting the thickness of the electrodes, the thick- 40 
ness of the Si02 film, and the total number of the pairs 
of electrode fingers in preferred ranges. 

In addition, by forming the Si02 film using an RF 
magnetron sputtering process having high productivity, 
the cost for forming the Si02 film is reduced; the reduc- 45 
tion in the chip size increases the number of chips 
obtained from one sheet of wafer by a factor of about 
1.5; and the improvement on temperature characteris- 
tics irrproves the yield of the device, which reduces the 
material cost and improves productivity. so 

Altough the present invention has been described 
in relation to particular preferred embodiments thereof, 
many other variations and modifications and other uses 
will become apparent to those skilled in the art It is pre- 
ferred, therefore, that the present invention be limited ss 
not by the specific disclosure herein, but only by the 
appended claims. 



Claims 

1 . A surface acoustic wave resonator comprising: 

a LiTaOs 36° Y-cut X-propagation sut>strate (1); 

a plurality of interdigital transducers (IDTs) (2, 
3) located on said LiTaOa substrate (1); 

a plurality of reflectors (4) located on botii sides 
of said plurality of IDTs (2, 3); and 

a Si02 film (5) arranged so that it covers said 
IDTs (2, 3) and said reflectors (4). wherein 
an electrode thickness ratio TfK and a Si02 film 
thickness ratio H/X are set to satisfy: 

2.6%aT/>. s4.8% 

22 % s H/X s 38 % 

where T represents a thickness of each of the 
electrodes of said IDTs (2, 3) and said reflec- 
tors (4): H represents a thickness of said Si02 
film (5); and X represents a wavelength of a 
surface acoustic wave generated on said sub- 
strate (1). and is twice as long as a reflector 
electrode pitch. 

2. A surface acoustic wave resonator filter further 
- . > - compri si ng a plurality of stageis each cbhstituted by 

■ a pluraHty of said IDTs (2 ,3) and ref lectors (4) being 
located on said UTaOs Substrate (1} ^nd wherein 
said stages are cascaded. 

3. TTie surface acoustic wave resonator filter accord- 
ing to Claim 1 or 2, wherein said Si02 film (5) com- 
prises a film formed using by an RF magnetron 
sputtering process. 

4. The surface acoustic wave resonator filter accord- 
ing to one of Claims 1 to 3, wherein a total number 
Nt of the pairs of electrode fingers of said plurality of 
IDTs (2, 3) is set to satisfy 14 ^ Nt ^ 68. 

5. The surface acoustic wave resonator filter accord- 
ing to one of Claims 1 to 4, wherein the Si02 film 
thickness ratio H/X is set to satisfy 26 % ^ H/X ^ 36 
%. 

6. TTie surface acoustic wave resonator filter accord- 
ing to one of Claim 1 to 5, wherein the Si02 film 
thickness ratio HA, is set to satisfy 27 % s HA. s 35 
%. 

7. A metiiod for producing a surface acoustic wave 
resonator filter, comprising the steps of: 
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forming a plurality of electrodes for forming 
interdigital transducers (IDTs) (2, 3) and reflec- 
tors (4) on a UTaOa 36** Y-cut X-propagation 
substrate (1), wherein a thickness T of said plu- 
rality of electrodes and a wavelength A. of a sur- 5 
face acoustic wave generated on said 
sutdstrate (1) are set to satisfy 2.6 % s TA. s 
4.8 %; and 

forming a SiOg film (5) on said IDTs (2. 3) by an 10 
RF magnetron sputtering method, wherein a 
thickness H of said Si02 film (5) and said wave- 
length X are set to satisfy 22 % s H/X ^ 38 %. 

A method according to daim 7. wherein the step of is 
forming said plurality of electrodes includes the 
steps of: 

forming a metal film on said substrate (1); and 
pattering said metal film to form said IDTs (2, 3) 20 
having a total nunrtber of NT of pairs of elec- 
trode fingers, wherein said Nt is set to satisfy 
14sNts6a 
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